Affinity protein-based FRET tools for cellular tracking of chitosan nanoparticles and determination of the polymer degree of acetylation.
Chitosan (CS) is a family of linear polysaccharides with diverse applications in medicine, agriculture, and industry. Its bioactive properties are determined by parameters such as the degree of acetylation (DA), but current techniques to measure the DA are laborious and require large amounts of substrate and sophisticated equipment. It is also challenging to monitor the fate of chitosan-based nanoparticles (CS-NPs) in vitro because current tools cannot measure their enzymatic or chemical degradation. We have developed a method based on the Förster resonance energy transfer (FRET) that occurs between two independent fluorescent proteins fused to a CS-binding domain, who interact with CS polymers or CS-NPs. We used this approach to calibrate a simple and rapid analytical method that can determine the DA of CS substrates. We showed unequivocally that FRET occurs on the surface of CS-NPs and that the FRET signal is quenched by enzymatic degradation of the CS substrate. Finally, we provide in vitro proof-of-concept that these approaches can be used to label CS-NPs and colocalize them following their interactions with mammalian cells.